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Project Introduction

A fundamental requirement for all Differential Absorption Lidar (DIAL) systems
is wavelength switching of the probe laser on and off of an absorption line of
the species of interest. For most trace gas species it is also required that the
accuracy of the switching be on the order of 10 MHz. Further complications for
many DIAL measurements are that the platform for the system moves, such
as an airplane or spacecraft, and that the lasers used are often high peak
power, pulsed lasers. The combination of a moving platform, pulsed laser, and
the requirement that the online and offline measurements be made in
essentially the same volume implies that the switching time between online
and off line measurements be less than ~ 1 ms, and many cases even shorter.
To date, most lasers used in DIAL systems rely on piezo-electric (PZT)
mechanisms to perform the cavity length changes needed for the frequency
switching. In practice, this limits wavelength switching speeds to a few
hundred Hz. This relatively slow frequency switching prevents researchers
from fully exploiting DIAL systems utilizing the high efficiency, multi-kHz
lasers or the lower repetition rate, dual pulse lasers systems that are now
available. In order to improve the wavelength switching speeds needed to fully
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